Both the lateral olfactory tract (LOT) and anterior limb of the anterior commissure (AC) carry olfactory information. The LOT forms the projection from the olfactory bulb to the ipsilateral olfactory cortices, while the AC carries odor information across the midline to the contralateral olfactory cortex and bulb. The LOT and AC differ on a number of dimensions, including early development and functional onset. The present work, examining their myelination in mice, reveals additional important differences. For example, the LOT initiates myelination 3-4 days earlier than the AC, evidenced by both an earlier increase in myelin basic protein staining seen with immunohistochemistry and an earlier appearance of myelinated fibers using electron microscopy. While both exhibit a period of rapid myelination, it occurs 4-5 days earlier in the LOT than the AC. The tracts also respond differently to early sensory restriction. Unilateral naris occlusion from the day after birth to postnatal day 30 had no consistent effects on the AC but resulted in significantly thinner myelin sheaths relative to axon caliber in the LOT. Finally, the two tracts differ structurally (the LOT contains larger, more densely packed axons with significantly thicker myelin sheaths resulting in a conduction velocity that is more than twice as fast as the AC). The findings indicate that these two large, accessible tracts provide an important means for studying brain maturation due to basic differences in both the timing of their maturation and general organization.
processing regions. It is about 4 mm caudal to the OB in mice, and runs deep in the olfactory cortex, well away from the LOT (Figure 1d ). While the AC is composed of three divisions, only the anterior limb carries olfactory information (Brunjes, 2013) . There has been little work on the postnatal development of the anterior limb of the AC (Sturrock, 1976) though our previous results indicate that a rapid increase in myelin basic protein (MBP) expression occurs from postnatal day (P)11-P14 .
In this study, the onset and progression of myelination in the LOT and AC were examined in several ways. First, oligodendrocyte maturation was tracked based on the expression of several molecular indices including an early precursor marker (platelet-derived growth factor receptor a, PDGF; Calver et al., 1998; Fruttiger et al., 1999; Pringle et al., 1992) , a later precursor marker (neural-glial antigen 2, NG2; Nishiyama et al., 2009 Nishiyama et al., , 1996 Rivers et al., 2008) , a marker for mature oligodendrocytes (CC1; Bhat et al., 1996; Ness et al., 2005) , a marker for compact myelin sheaths (MBP; Asou et al., 1995; Shiota et al., 1989) , and one oligodendrocyte transcription factor expressed at all stages of development (Olig2; Takebayashi et al., 2002) . Second, electron microscopy (EM) was used to quantify developmental changes in myelin sheath thickness and myelinated axon caliber in each tract as well as the numbers and percentages of myelinated axons. Functional differences in the composition of the two tracts were tested by measuring their conduction velocities. Finally, the effects of early sensory deprivation on LOT and AC myelination were assessed. Substantial evidence indicates that experience plays a critical role in developing and maintaining proper central nervous system (CNS) myelination. For instance, early social isolation results in oligodendrocytes with shorter myelinating processes, fewer branch points and fewer internodes in the prefrontal cortex as well as impaired performance on social interaction and working memory tasks (Makinodan et al., 2012) . Light deprivation alters myelin formation as well as conduction velocity within the optic nerve (Etxeberria et al., 2010) . Functional deprivation is easily accomplished in the olfactory system by surgically closing one naris, reducing airflow and odorant availability in one half of the nasal cavity (Brunjes, 1994; Coppola, 2012) . Naris occlusion has been demonstrated to cause many changes in the OB including a 25% reduction in volume by P30. Deprivation of primary sensory information might not have the same effect on the myelination of the LOT and AC due to their different roles in olfactory processing. To test this hypothesis, a separate group of animals underwent unilateral naris occlusion on P1 were reared until P30 and were analyzed for differences in oligodendrocyte maturity and extent of myelination.
| M A TER I A LS A N D M ETH OD S

| Animals
Male and female C57BL/6J mice (Jackson Labs; Bar Harbor, ME) were housed in standard polypropylene cages with food (8604, Harlan, Frederick, MD) and water ad libitum in a temperature-controlled room on a 12:12 light:dark cycle. Data were collected from three to eight pups for , 9, 10, 11, 13, 15, 17, 20, 25, and 30 (the day of birth 5 P0). A separate group of animals underwent unilateral naris occlusion, accomplished by anesthetizing P1 pups via hypothermia and briefly applying a cautery to the right external naris, and then rearing the pups to P30 (Coppola, 2012) . Preliminary observations indicated no differences between male and female pups at these early ages; as a result, each treatment group consisted of both sexes. Finally, conduction velocities were measured in 3-month-old adult female mice. All procedures were performed according to National Institutes of Health guidelines and protocols approved by the University of Virginia IACUC.
| Analysis of oligodendrocyte maturation
Mice were deeply anesthetized with sodium pentobarbital (Euthasol; 0.39 mg drug/g body weight; 150 mg/kg; APP Pharmaceuticals; Schaumburg, IL) and perfused intracardially with 0.01 M phosphate buffered saline (PBS; pH 7.4) followed by 4% buffered formaldehyde.
Brains were post-fixed for at least 2 hr. Sixty micrometer coronal vibratome sections were rinsed four times for 5 min in PBS, and then incubated in 0.01 M citrate buffer (pH 8.5) at 808C for 25 min (Jiao et al., 1999) . Tissue was cooled to room temperature, washed twice in PBS for 3 min, and permeabilized in 0.03% Triton in PBS (TW). Sections were then placed into a blocking solution (0.5% normal donkey serum in TW; Jackson ImmunoResearch, West Grove, PA) for 1 hr, followed by overnight incubation in primary antibody (Table 1) 
| Antibody characterization
Cells within the oligodendrocyte lineage were identified using a rabbit polyclonal antibody against the protein encoded by the Olig2 gene, which is specific to the basic helix-loop-helix transcription factor expressed in oligodendrocytes (Millipore, Cat# AB9610). This antibody recognizes the 32 kDa Olig2 protein as shown with western blotting on mouse brain lysate (manufacturer's product insert, Table 1 ) and has been verified for use in labeling both immature as well as mature oligodendrocytes (Mateo et al., 2015; Wahl et al., 2014) . Specificity of staining to oligodendrocytes in our samples was confirmed by an absence of labeling in neurons and dense labeling in white matter tracts.
Oligodendrocyte precursors were identified using a rabbit polyclonal antibody against the NG2 integral membrane chondroitin sulfate proteoglycan (Millipore, Cat# AB5320) and a goat polyclonal antibody against the PDGF receptor a (R&D Systems, Cat# AF1062). Specificity of the antibody to the 320 kDa NG2 protein has been confirmed by western blot (Shearer et al., 2003) . The NG2 protein is found on the surface of a group of cells which demonstrate properties of O-2A (oligodendrocyte-type 2 astrocyte) progenitor cells. The NG2 proteoglycan has been found on nonoligodendroglial cells such as pericytes (Stanton et al., 2015) and tumor cells (Al-Mayhani et al., 2011) but within white matter tracts is largely restricted the surface of oligodendroglia prior to terminal differentiation (Dawson et al., 2003) . While NG2 is not expressed in all oligodendrocyte progenitor cells, NG2 immunopositive cells represent a significant proportion of precursor cells within the oligodendrocyte lineage (Nishiyama et al., 1996) . Specificity to the 160-200 kDa PDGFRa protein has been confirmed through western blots (manufacturer's product insert, Table 1 ) and a lack of staining in conditional PDGFRa knockout mice (Matoba et al., 2017) . PDGFRa is found on many types of proliferating cells, including immature oligodendrocytes (Bergsten et al., 2001; Gilbertson et al., 2001 ).
Mature oligodendrocytes were identified using a mouse monoclonal antibody against the tumor suppressor adenomatous polyposis coli (APC; Millipore, Cat# OP80). Specificity to the 321 kDa APC protein has been confirmed via western blots (Smith et al., 1993) . APC is a genetic clone of CC1, which has been shown to be specific to oligodendrocytes in the rodent CNS (Bhat et al., 1996) . Myelin sheaths were identified using a mouse monoclonal antibody against the 21 kDa form of MBP (Millipore, Cat# NE1019). Specificity to myelin sheaths has been confirmed in both developing and mature myelin sheaths through co-expression with proteolipid protein, a known component of myelin sheaths (Grishchuk et al., 2015) . Labeling in our samples was consistent with known patterns of myelination in the CNS. Mean cell soma profile diameter was calculated using ImageJ (Rasband, 1997) for 50 cells for each marker (Guillery & Herrup, 1997 
| Analysis of myelin development
A separate group of animals (three animals/age group: P7, 9, 11, 13, 15, 17, 20, 25, 30) was perfused with a solution containing 2% paraformaldehyde and 2% glutaraldehyde. Their brains were removed and post-fixed for at least 2 hr and then sectioned in the coronal plane at 60 lm with a vibratome and the specimens prepared for EM. Tissue was rinsed with 0.1% phosphate buffer (PB) and postfixed with OsO 4 for 1 hr. Following post-fixing, tissue was sequentially dehydrated, counterstained with 4% uranyl acetate in 70% ethanol for at least 1 hr and embedded in EPON resin. Tissue was then sectioned using an ultramicrotome (Leica UC7). Images were taken at either 2,5003 or 6,0003 magnification with a JEOL 1010 transmission electron microscope. Axons were considered to be promyelinated if an oligodendrocytic process had begun wrapping the profile and myelinated if multiple (>1.5) complete wraps of myelin sheath could be observed.
Counts of unmyelinated, promyelinated, and myelinated axons per unit area were made and samples of more than 1,000 axons from at least two animals were used to estimate the percentage of axons myelinated, promyelinated, or unmyelinated at P11, 13, 15, 17, 20, 25, and 30 . Myelin thickness was measured as the distance between the innermost and outermost point of compacted segments ( Figure 6b ). Axon caliber was estimated by calculating the diameter of a circle with the same circumference as the perimeter of myelinated axons. For naris occlusion studies, g-ratios (Chomiak & Hu, 2009; Rushton, 1951) were calculated by dividing the axon caliber by the diameter of the combined axon and myelin sheath. ImageJ was used for all measurements. Means and standard deviations were calculated for each animal on each measure and non-parametric statistics (Mann-Whitney U and KruskalWallis H tests) were used to determine differences between groups.
| Measurements of conduction velocity
Three-month-old female mice were sedated with a 0.32 mg/kg, i.m. 
| R E SU LTS
| Survey of postnatal development: light microscopy
To provide a general overview of myelination, three ages were chosen for examination: P10 (an immature stage before ear or eye opening), P20 (near weaning), and P30 (when OB growth has reached asymptote; Hinds & Hinds, 1976; Rosselli-Austin & Altman, 1979) . All measurements were made at the standardized locations described above (Figure 1) .
| Lateral olfactory tract
As a first step, the total density of all cells in the oligodendrocyte lineage was determined using the pan-oligodendroglial marker Olig2. In the LOT, Olig21 cell density was higher at P10 (Mean 5 While both PDGF and NG2 label a significant proportion of oligodendrocyte progenitor cells, neither antigen alone labels the entire population (Nishiyama et al., 2009 (Nishiyama et al., , 2002 . A developmental decrease in PDGF1 cell density was observed during the study period, with most of the change occurring between P10 (M 5 7.09 6 1.29 cells/10 mm 
| Period of rapid myelination: Light microscopy
The data above indicate that the LOT and AC have different times of rapid myelination. Therefore, a second study more closely defined the time course of these changes. Three early ages (P7, 9, and 11) were chosen for a closer examination of the LOT because mature myelinating cells were already present by P10. Later ages (P11, 13, and 15)
were chosen for AC analyses based on data presented above as well as previously reported results . Tissue was stained for expression of Olig2, PDGF, and MBP as these markers showed the largest changes across P10-30 and allow for distinguishing between all oligodendrocytes (Olig21), oligodendrocyte precursor cells (PDGF1), and mature myelin sheaths (MBP1).
| Lateral olfactory tract
The total density of Olig21 cells in the LOT significantly changed over t 5 3.39, p < .05; Figure 5a -c,e). At P11m MBP staining was approximately half the value recorded at P20, indicating that myelination continues to occur throughout the preweanling period. (A/A 5 31.59 6 2.31; t 5 6.47, p < .01; Figure 5f -h,j). Once again, at all ages examined MBP staining was lower than the corresponding P30 value, indicating that substantial myelination occurs after P15 in the AC.
| Anterior commissure
| Electron microscopy
An analysis of tissue from P5, 7, 9, 11, 13, 15, 17, 20, 25 , and 30 pups was made for both tracts. The presence and density of unmyelinated, pro-myelinated, and myelinated axons were quantified to complement the developmental time courses established by immunological markers. EM analysis also allowed for measurement of axon caliber and thickness of myelin sheaths.
| Lateral olfactory tract
The first indication of myelination in the LOT was the presence of promyelinating oligodendrocytes at P7 (Figure 6a ). ). This increase was followed by a steady nonsignificant decline from P15 (6.89 6 1.41 axons/100 lm (Figure 6n) . The maximum myelin thickness value was recorded at P15
(0.084 6 0.04 lm) and the minimum recorded at P20 (0.066 6 0.03 lm).
| Conduction velocity
The observed differences in axon caliber and myelination predict physiological differences between the tracts. These were verified by analysis 
| Unilateral naris occlusion
Given the findings described in the introduction indicating that function affects myelination, it was important to determine if activity also affects development of these two olfactory system tracts. As the bundles carry different aspects of the same information (the LOT carries primary information from the OB to the cortices, while the AC carries processed information between hemispheres), unilateral naris occlusion might differentially affect the two tracts. Deprivation has been shown to have large effects on the developing OB, and to induce changes in the AON and piriform cortex Coppola, 2012) .
| Lateral olfactory tract
The LOT ipsilateral to occlusion in experimental animals was compared to both the contralateral LOT as well as to the LOT of normal controls at P30. To confirm that samples represented similar populations, myelinated axon caliber was compared and found to not vary between groups: mean caliber was consistent in the LOT ipsilateral to occlusion (M 51.50 6 0.58 lm), the contralateral LOT (M 51.55 6 1.01 lm), and that of control animals (M 5 1.46 6 0.67 lm;
H 5 5.4, p 5 .07). In addition, no differences were recorded in the density of myelinated axons between the LOT ipsilateral to occlusion (61.12 6 11.78 axons/100 lm 2 ), contralateral to occlusion (57.13 6 3.83 axons/100 lm 2 ) and controls (63.00 6 17.86 axons/ 100 lm 2 ; H 5 3.4, p 5 .18; Figure 7c ). Occlusion had two notable effects. First, myelin was significantly thinner in both the LOT ipsilateral (0.11 6 0.06 lm) and contralateral to occlusion (0.10 6 0.04
Ultrastructural development of the LOT and AC. Top: Myelin-stained sections (insets) and EM micrographs of the developing LOT (a-e) and AC (f-j). With age the area of the LOT as well as the density of myelin staining increases dramatically, especially between P9 and P13. (a) At P7 no myelinated axons are present, but pre-myelinating oligodendrocyte processes can be seen in between axons (boxed inset). (b) Early myelination was observed at P9, evidenced by myelin wrappings and oligodendrocyte cytoplasm surrounding axons (inset). Myelin thickness was determined by measuring the distance between the inner and outermost point of compacted segments (arrows). (c) Myelinated fibers were more apparent by P13, often clustered nearby glial cells or glial precursor cells (asterisk). (d,e) Average myelinated cell density greatly increased by P25 (d), and continued to increase through P30 (e). Myelin stains demonstrated that with age the AC (f-j, inset) enlarges and the difference between the heavily myelinated anterior limb (left) and the posterior limb (right) becomes more apparent. Very few myelinated fibers were observed in the AC at P11 (f) with only sporadic promyelinated fibers. By P13 (g) the AC has begun myelinating large-caliber fibers. At the same time the LOT contained many myelinated figures (c). A large increase in myelinated fiber density caliber occurs between P13 and P15 (h) that continues through the period observed (i,j). Bottom panels: quantification of ultrastructural development of the LOT and AC. (k) Number of promyelinated axons per 100 lm 2 in the LOT (blue line) and AC (red line) with age. Promyelinated fibers decreased in density earlier in the LOT (after P13) than in the AC (after P20). (l) Mean axon caliber of myelinated fibers was substantially greater in the LOT than in the AC at every age examined. (m) Myelinated cell counts (number of myelinated axons per 100 lm 2 ) increased much earlier in the LOT (between P9 and P11) than the AC (between P17 and 25). (n) Mean myelin thickness was similar throughout the development of both the LOT the AC, but was consistently higher in the LOT compared to the AC. (o,p) Percentages of myelinated (black), promyelinated (white), and unmyelinated (gray) axons in the LOT (o) and AC (p) followed a similar developmental trend to that observed with density measures (k,m) In the LOT, a significant decrease in myelin thickness was observed in experimental animals compared to controls (black) in both the LOT ipsilateral (red) and contralateral (blue) to occlusion. The differences in the average thickness of the myelin sheath (dotted vertical lines) is reflected in frequency histograms: most myelin sheaths fell between 0.05 and 0.1 lm in experimental animals and between 0.1 and 0.15 lm in controls. (e) In the AC, myelin was slightly thinner on average in experimental animals (red) compared to controls and the distributions between control and experimental samples differed significantly. (f-h) To confirm that differences in myelin thickness could not be accounted for by a sampling of thinner axons, g-ratios were calculated and compared. In the LOT, a significant increase in g-ratio (indicating thinner myelin sheaths relative to axon caliber) was observed in the tract ipsilateral to occlusion in experimental animals. However, in the AC, no difference in g-ratio was found, suggesting that the small difference observed in myelin thickness might be due to sampling artifacts. Open circles in (g) and (h) represent individual data points fit with a linear function (solid lines). Error bars represent standard deviation. ***p < .001
lm) compared to age-matched controls (0.14 6 0.06 lm; H 5 7.2, p 5 .02; Figure 7d ). To confirm that naris occlusion resulted in a thinning of the myelin sheath relative to axon caliber, g-ratios were cal- axons/100 lm 2 ; t 5 1.2, p 5 .14; Figure 7a ). Furthermore, myelin was significantly thinner in the AC of occluded animals (0.060 6 0.02 lm)
compared to age-matched controls (0.067 6 0.03 lm; p < .05; Figure   7c ). However, unlike the findings in the LOT, mean myelinated axon caliber was also significantly smaller in experimental animals (0.14 6 0.01 lm) compared to controls (0.17 6 0.03 lm; U 5 10.29, p 5 .001).
Therefore, it was appropriate to use g-ratios to determine whether the 
| D ISC USSION
Few studies have examined myelination in the LOT and AC despite the fact that they are major forebrain white matter tracts and are conserved across the vertebrate lineage (Eisthen, 1997; Su arez et al., 2014) . Each tract processes different aspects of the olfactory data stream. Odors detected by sensory neurons in the nose are translated into a topographic code in the OB. The LOT then transmits the information to the olfactory cortices where stimuli are identified and assigned into behavioral categories (Gire et al., 2013; Gottfried, 2010; Kadohisa & Wilson, 2006; Mori, 2014; Schwob & Price, 1984) . The AC is involved in coordinating activity between the left and right cortices, allowing for localization of odor sources (Esquivelzeta-Rabell et al., 2017) and facilitating the interhemispheric transfer of stored memories (Fontaine et al., 2013; Kucharski & Hall, 1990 , 1988 Kucharski et al., 1988 ).
The results presented above provide an opportunity to directly compare the two tracts on a number of dimensions (Table 2) . First, the findings add substantial confirmation that the tracts differ in their patterns of development. It has been well established that the LOT originates very early compared to the rest of the forebrain (L opezMascaraque et al., 1996; Sato et al., 1998) . Mitral cell axons exit the OB as early as E11.5 and begin to form the LOT by E13 (Walz et al., 2006) , around the time that retinal ganglion cell axons begin forming the optic tract (Deiner et al., 1997) , and before olfactory sensory neurons form synapses in the OB (Hinds & Hinds, 1976) . Mitral cell projections separate into dorsal and ventral components of the LOT, and this rough topography can be seen as early as the day after birth (Walz et al., 2006) . Prenatal development of the LOT allows for odor information to reach the ipsilateral cortex by birth, as it is crucial that olfactory pathways be established before suckling begins (Logan et al., 2012) .
Myelination of the LOT also occurs early. It is initiated around the same time as the optic chiasm and internal tracts of the cerebellum (P7) and within the CNS is only preceded by that of the spinal cord (Foran & Peterson, 1992) . Axons first enter the AC much later than the LOT (E16), around the same time as the corpus callosum forms (Silver et al., 1982) . The timing of myelination in the AC is also remarkably similar to the corpus callosum. Myelinated axons appear in the corpus callosum at P11, the same day that they were first observed in the present study of the AC. Additionally, the corpus callosum begins a rapid phase of myelination around P14, which mirrors the results in the AC. (Figures 5 and 6 ) As the AC is involved in higher-order processing of olfactory information it appears to not be necessary for survival in neonates. In fact, AC transection does not affect performance on olfactory memory tasks until P12 in rats (Kucharski & Hall, 1990) . regions, the AON and APC, enter the AC, and there is evidence that they are also not a homogeneous population (Kay & Brunjes, 2014) . A similar pattern has been observed in the corpus callosum, in which homotopic and heterotopic projections develop on a different time course (Fenlon et al., 2017) . Future studies should clarify the contributions of different cell types on the overall developmental patterns observed in the present findings in both the LOT and AC.
Second, the present findings demonstrate that there are notable organizational and morphological differences between the LOT and AC that can be seen across many ages (Table 2 ). For example, myelinated axon caliber was approximately 50% larger in the LOT than AC. A difference in axon size has been noted before (Brunjes, 2013) . These observations suggest that the olfactory system has two processing streams: one for immediate odor processing (LOT) and one for slower subsequent processing (AC). The LOT also includes a much higher percentage of myelinated axons by P30 (84%) than the AC (23%; see also Livy et al., 1997; Sturrock, 1987) . Myelin sheaths of LOT fibers are 23 thicker than that of the AC, which doubtlessly contributes to differences reported above in conduction velocity.
Third, the two tracts differ in their response to altered early experience. The proper formation of myelin sheaths is linked to efficient neuronal activity both in vivo and in vitro (Demerens et al., 1996) , and it has been repeatedly demonstrated that early experience affects the rate and extent of myelination. For example, sensory deprivation decreases myelin thickness in the barrel cortex (Barrera et al., 2013) and social isolation has large effects on the development of myelin in the prefrontal cortex (Makinodan et al., 2012) . Many studies have demonstrated that unilaterally reducing odor access by blocking air flow through one half of the nasal cavity in young pups causes profound changes in the development of the OB and olfactory cortices (Brunjes, 1994; Coppola, 2012) . Naris closure, therefore, was used to examine if activity affects the development of these two tracts.
Substantial changes were observed in the LOT. Indeed, both the LOT ipsilateral and contralateral to occlusion exhibited both thinner myelin sheaths and an increased density of pro-myelinated cells at P30 compared to age-matched controls. Evidence did indicate, however, that the LOT on the occluded side was more affected as g-ratios were significantly larger. The findings are intriguing because unilateral naris closure has rarely been reported to affect the contralateral side. One possibility is that excessive stimulation resulting from the constant activation of the unoccluded nasal cavity might overdrive the ipsilateral OB and thus be a factor in the changes. Furthermore, in normal animals, the total amount and quality of olfactory stimulation should be roughly similar on both sides of the brain. Perhaps lifelong unbalanced stimulation changes developmental patterns in both the left and right hemispheres.
No consistent effects of occlusion were detected in the AC. While significantly thinner myelin sheaths were observed in experimental animals, the finding has to be interpreted in light of the fact that average axon caliber was also reduced. Several possibilities might explain these results. First, they may reflect sampling differences between groups.
While no regional differences in axon caliber have been reported in the AC (Brunjes, 2013) , it is possible that the random sampling methods employed provided proportionally more small caliber axons in the experimental group. This explanation seems possible as the g-ratios (the proportion of myelin relative to axon size) did not differ between groups: thus, when controlling for axon size, unilateral naris occlusion did not affect myelin thickness. However, it is also possible that naris occlusion decreases axon caliber. Alternatively, occlusion might preferentially affect larger-caliber axons (either by inhibiting the initiation of myelination or causing a shortening of internodes), thus resulting in a thinner overall population. Definitive evidence as to whether naris occlusion affects the AC will necessitate further study.
There are several explanations for why the LOT and AC might be differentially affected by unilateral naris occlusion. First, the LOT may be more sensitive to changes in afferent activity as it receives direct input from the ipsilateral OB. Second, differences could be more difficult to assess in the AC as (a) unlike the LOT it contains axons from both the manipulated and unmanipulated hemispheres, and (b) myelin sheaths in the AC of normal animals are already thinner than the LOT (Figure 6n) . No difference in the number of myelinated axons or oligodendrocytes was found in either tract, supporting findings from other sensory systems that neuronal activity is important for initiation of myelination as well as regulation of sheath thickness and internodal length, but not for maintaining oligodendrocyte cell density or density of myelinated fibers (Barrera et al., 2013; Bercury and Macklin, 2015; Makinodan et al., 2012) .
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Taken together, the findings presented above indicate that the LOT and AC are particularly interesting and unique regions for studying myelination. Both tracts are compact, easily defined, and geographically separated yet are both contained in the small olfactory peduncle. Both exhibit considerable developmental differences, including the time of initial formation, functional state at birth, and rates of postnatal maturation. The two tracts have different spectrums of axons, including caliber and percentage myelinated. Furthermore, as both tracts carry sensory information, activity levels are relatively easy to manipulate.
Interestingly, they carry different aspects of the olfactory data stream, and, as shown above, are differently affected by early changes in function. The present work substantially adds to previous findings of developmental and structural differences between the LOT and AC by providing the first direct comparison of myelination of these two olfactory system tracts ( Table 2 ). The outlined differences between the LOT and the AC make the olfactory system a uniquely appropriate subject for studying the development of and factors affecting myelination.
